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Abstract 
A discussion must be begun without delay about problems related to the “mentality of robots.” 
When attempting to be able to realize in a robot such human-like attributes as advanced cognitive 
functions, evolutional learning, thought, sense, will, emotion and feelings, and use of experience, 
then research on brain disease in humans should be considered a very important key area of 
focus for the healthy development of both humans and robots. 
The authors of this paper first discuss the well-known mental trauma illnesses of 
post-traumatic stress disorder (PTSD) and dissociation. While attempting to realize the state of a 
serious mental illness on a robot by means of a single program in order to study the more 
advanced aspects of robot mentality, they also attempt to uncover insights that can improve the 
diseases of the human brain. As stated, this approach seeks to “capture objectively the subjective 
phenomena of trauma” using consciousness modules and to describe those phenomena. 
The consciousness module was developed by the authors and is a recursive neural network 
named a MoNAD which is derived from their research in various fields such as brain science, 
philosophy and psychology. The MoNAD is based on the idea that special information 
processing, described as the “consistency of cognition and behavior,” is what gives rise to human 
consciousness. 
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1. Introduction 
We believe that, from the results of the progress achieved in robotics and brain science, the time 
has come to consider without delay the mentality of robots. Our reasons include Thagard’s claims that 
the mechanism of human behavior can be reduced to the best search for the brain cells and the 
network involved, [6] as well as Spitzer’s arguments that advanced cognitive functions of the human 
brain, such as learning and thinking, and furthermore even brain disease, can be understood by using 
neural networks.[5] We believe that these studies will become a bridge between the mentality of the 
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human brain and the mentality of robots. 
 
Human consciousness has been studied in various fields. We think that among these research 
studies, cases representing mirror neurons[3] and mimesis theory[1] have a deep connection with the 
imitation behavior of human consciousness. And based on this we have devised modules called 
MoNADs to comprise a conscious system. The MoNAD expresses the circulation of specific 
information related to the cognition and behavior of humans, and was created with our thinking that 
we could be able to express to some extent the functions of human consciousness based on the 
principle that the “consistency of cognition and behavior generates consciousness.” Our MoNAD 
modules that configure the conscious system are based on that thinking. Indeed, in our previous 
studies, we have successfully completed mirror recognition tests with a robot using MoNAD modules. 
[7] In addition, by adopting a system that incorporated emotion and learning, we developed a 
mechanism for the robot to use episodic memory for autonomous (conscious) risk aversion. [4] These 
research results indicated that it was possible for MoNADs to mimic human brain functions relatively 
easily. 
 
This paper describes a model that represents mental trauma and is comprised of multiple MoNADs. 
 
2. Mental Trauma Model 
Since the Vietnam War, post-traumatic stress disorder (PTSD) and autistic spectrum disorder 
(ASD) have become known and attracted attention as metal illnesses, and many philosophers and 
medical scientists have studied them and attempted measures to deal with them. 
 
For example, E.R.S. Nijenhuis has used the self-model theory of subjectivity as advanced by 
Thomas Metzinger in an attempt to explain dissociation phenomena.[2] Although it approximates an 
ideological model, it is intended to be a descriptive model that deals with the problem of the self and 
dissociation. However, it cannot yet be considered to represent a precise neural model. 
 
In this way, there are still no reports of successfully identifying the specific mechanism in the brain 
for the mental trauma that is the source of these diseases. And it is still not possible to determine its 
nature. 
 
Thus, we attempted to express this mental trauma as a conscious model using neural networks. 
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Figure 1: Mental trauma model 
 
In Figure 1, where behavior is being performed in a healthy manner, 
 
I. External information input into the reason subsystem (A) and the information flows into 
episodic memory (B) and the emotion & feelings subsystem (E) and (F). 
 
At the same time information flows into the emotion & feelings subsystem (C) and (D) from 
inside and outside the body, and information flows into (E) and (F) as well. 
 
II. That information finally becomes information for the association subsystem (H).  
 
If the state is pleasant for the body at that time, that pleasant state is maintained, and if the state is 
unpleasant, information is flowed to (A) so as to change the behavior and ensure that the state is 
pleasant. 
 
Here we focus on the memory for the system at (B) and (G). 
 
(B) and (G) are a part of the conscious system that both store experience, however their roles are 
different. 
 
Since (B) is a neural network layer without a MoNAD structure, the conscious system has no 
functions to be conscious on its own. 
 
Through (B)’s frequent functioning, (G) is a new MoNAD module that the conscious system itself 
generates in order to enable a more agile reaction by the body. Compared to (B), (G) is involved 
directly in the generation of emotions and behaviors. Also, (G) is generated as module at a level 
lower(newer) than (H) 
 
Furthermore, (G) is analogous to a cortical type of memory. 
 
In the event that this (H) leads to strong feelings and emotions, we think that it might be the cause 
of such mental trauma phenomena as PTSD. 
 
In addition, we will explain that, such as by a self-defense reaction, (G) causes a self-learning 
phenomenon to weaken the control by the upper level MoNAD (H), and finally reaches the 
development of a dissociative personality phenomenon. 
 
Next we will consider the state of mental trauma. 
 
When transitioning from the state of I to the state of II, the main information flows not only to (H) 
but also to (G). This state is the mental trauma. If the information is flowing from (H) to (G), it 
still cannot be called a serious disease, but when the information flowing to (G) becomes 
excessive compared to that flowing to (H), it can cause the emergence of a state (dissociative 
identity phenomenon) such as in which the self is possessing another self. Further, it is possible 
that the flow of information changes periodically between (H) and (G).  
 
This state is very consistent with the symptoms of mental trauma. 
 
 
An attempt to build a computer model... Keitarou Yoshida and Junichi Takeno
53
The following is a detailed description. 
 
When the path through (H) is a typical state (a healthy state), since (H) integrates information from 
the reason and emotion & feelings subsystems, (H) is thought to be strongly associated with a 
subjective meaning of the self. That is, when main information is flowing and functioning through 
(H), it is thought to be maintaining the state of a single self. 
 
However, through a subsequent change in an internal or external input value, if the main 
information that was flowing in (H) changes to a state in which the information flows in the path 
side through (G), the self that was possessed at (H) is replaced by (G), and in other words, it can 
be said that the state becomes atypical in which the self at (H) is not maintained. 
 
Humans are provided with functions to protect the self. 
 
This state can be considered to be one of them. 
 
The state of trauma is generated with an unthinkable unpleasantness. 
 
Along with the unpleasant state, we can expect that (H) is involved proactively and as information 
flows normal human activity will be inhibited. 
 
To avoid this, humans will develop a new conscious module (G) and will change weighting of the 
path so that the main information does not flow to (H). 
 
By flowing the main information to (G), (H) is alleviated of the burden of the self. 
 
Through the development of consciousness in this way, we believe that a mechanism can be 
devised for typical human-like behavior. 
 
In other words, (G) is considered to have the consciousness of others contained within the self, and 
by making (G) bear an extremely unpleasant process, we are inferring that the unpleasant state of 
the self can be reduced. 
 
Here we compare with the events occurring in a real trauma. 
 
Symptoms such as the following are presented in trauma patients. 
 
1. Personality becomes distorted. 
2. Mentality becomes unstable. 
3. Cognition and mood become negative. 
4. Flashbacks occur. 
5. Different personality appears. 
6. Attempts to subconsciously avoid anything associated with trauma. 
7. Hyperarousal occurs. 
 
First, we consider the states of 1 to 3. 
 
As indicated above, in a trauma state, a human cannot maintain a typical state and must leave the 
processing to (G). The situation at this time is one in which a state of self-control is not being 
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maintained. In other words, others inside are made to bear the unpleasant process.  
 
From this, the person becomes mentally unstable, and the distorted personality and the states of 1 
to 3 are thought to occur. 
 
Next, we describe the state in 4.  
 
A flashback occurs when a situation or scene similar to the cause that resulted in the trauma is 
encountered. The intense discomfort at the time of the trauma is evoked repeatedly and limits 
human activities. 
 
Flashbacks are thought to be caused by episodic memory. This is because episodic memory is 
capable of storing events that occurred when the emotions were being overworked as well as the 
continuity and state of MoNADs in the emotion & feelings subsystem. In the memory stored here 
are similar situations that when evoked can restart the state of the MoNADs in the reason 
subsystem and emotion & feelings subsystem involved in the events, and it is possible to represent 
the emotions at that time. [4] 
 
In a situation such as being traumatized, there should have been a considerably strong feeling of 
unpleasantness. That is stored as a memory in the episodic memory, and when the same type of 
situation is encountered, the emotion & feelings subsystem is evoked which represents pain as a 
result. This phenomenon is a flashback. 
 
These feelings that are evoked are, if healthy, processed by both (H) and (G). However, in the case 
of episodic memory that is generated from environmental factors, such as trauma, since the main 
information flows to (H), it is thought that the self will no longer be able to manage the pain and 
will limit its own mind and body functions through a self-defense reaction. In addition, as the 
flashback is repeated as described above, what is stored is replaced by long-term type (cortical 
type) memory, that is, (G) is generated, and this can be said to be the cause of immobilization. 
 
If the development of consciousness is continued as is in the course of (G)’s bearing the burden of 
processing, it is thought that another personality that can act on behalf of (H) will be represented. 
It can be said that this will result in the appearance of a different personality (dissociation 
phenomenon) as in the state in 5. 
 
Next, we describe the state of 6. As with the state in 5, this is also thought to use information from 
the episodic memory to change the behavior. However the point that greatly differs from the state 
in 5, is that this involves a subconscious state. 
 
Again, this is thought to be strongly related to the flow of information from (H) to (G). 
 
Although the conscious system evokes emotions from episodic memory when it encounters an 
environment that is similar, (G) performs the main processing as another personality because (A) 
is performing an avoidance behavior. 
 
From the viewpoint of (H) (the self), it can be considered that the avoidance itself is subconscious. 
However, immediately after, through a path from (H) to (G), the result of that avoided 
subconscious behavior can be recognized (consciousness becomes obvious). 
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We believe this explains the phenomenon of avoiding situations subconsciously. 
 
Last of all is the state of hyperarousal in 7. This is a disturbance occurring in the autonomic 
nervous system with a state of constant tension that results in a phenomenon in which the person 
cannot concentrate, such as on everyday work, or may suffer from excessive anxiety. 
 
This phenomenon again becomes a problem in the path from (H) to (G). 
 
It can cause such phenomena as the main information from (H) to (G) being changed or reversing. 
 
That is, if the state is unstable, the relationship between (H) and (G) is not being correctly 
maintained, and phenomena such as not being able to concentrate on things or feeling anxiety as 
mentioned above may occur. We consider this to be a hyperarousal state. 
 
As described above, with the conscious module that was proposed in this paper, we believe that a 
neural network model can serve as a model for explaining mental trauma. 
 
3. Considerations 
We believe that it is very significant to be able to express the phenomenon of subjective mental 
trauma using a neural network computational model. 
 
This model suggests the possibility of being able to reconstruct the path connecting (G) and (H) to 
treat mental trauma and restore a healthful condition. 
 
It also suggests refraining from giving strong emotions in order not to cause mental trauma. 
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